This study explored relationships between personality, video game preference and gaming experiences. Two hundred and thirty-five participants completed an online survey in which they recalled a recent gaming experience, and provided measures of personality and their gaming experience via the Player Experience of Need Satisfaction (PENS) measure. Relationships between game genre, personality and gaming experience were found. Results are interpreted with reference to the validity of the PENS, current models of video gaming motivations and enjoyment, and sub-groups of people that may be more vulnerable to possible negative effects of games.
INTRODUCTION
In Australia, the average age of video game players has increased to 36 years of age, and 88% of households have at least one game device in the home (Brand, Borchard, & Holmes, 2009 ). As people spend more time playing video games, researchers have increasingly focussed attention on the possible positive and negative influences of this activity. Concerns have been raised about possible addiction to video games, health impacts related to sedentary behaviour associated with game playing and possible links between violent games and aggressive behaviour (Anderson et al., 2010) . At the same time, there is increasing evidence of benefits associated with video game play such as gains in visuo-spatial cognition and improvements in education, health and well-being (Baranowski, Buday, Thompson, & Baranowski, 2008; Ferguson, 2007) .
Much of the existing research is descriptive, focussing on the extent to which video games exert a positive or negative influence in particular circumstances. To date, less research has focussed on identifying the mechanisms that underlie these influences (Przybylski, Rigby, & Ryan, 2010) . The current research aims to further the latter goal, as an understanding of these processes will allow insight regarding: the nature of potential links between violent game content and aggression including identification of more vulnerable individuals and groups; how to maximise benefits associated with video games including increasing learning, improving engagement, and increasing psychological well-being; and players' motivations for play including the aspects of games that appeal to different people.
Player Models
One of the best-known models of video game players is Bartle's (1996) player types model. The model identifies four primary categories of players (achievers, explorers, socialisers and killers) and describes their motivations and resulting play styles. The model was based on discussions among the players of Multi-User Dungeons (MUDs). MUDs are real-time worlds described primarily in text in which groups of people role-play and interact. While MUDs are far less common these days, Bartle's model has been used to describe players of other types of video games. However, the underlying assumptions of the model have not been empirically tested and the player types have not been shown to be independent and valid.
In contrast, Yee's (2007) model of player motivations is empirically derived and identifies three primary components of player motivation -achievement, social interaction and immersion. Yee regressed demographic characteristics against the motivational components and was able to identify trends among the sampled population (for example, a higher achievement focus among males and a higher social focus among females). However, Yee's model was based solely on players of massively multiplayer online (MMO) games and is yet to be validated with other game types.
Bateman and colleagues developed the Demographic Game Design 1 model which identifies four clusters of play styles (across games); conquerors, managers, wanderers and participants (Bateman & Boon, 2006) . The play styles are linked to particular personality traits drawn from the Myers-Briggs Type Indicator. For example, conquerors tend to be high on thinking and judging, while wanderers are high on feeling and perceiving. This link to personality traits allows for connections to be made to existing personality datasets and, for example, predictions regarding frequency can be made. However, the study conducted to develop the model was exploratory and the author's acknowledge methodological and statistical shortcomings of the research exist. Additionally, they highlight the value of further research to validate their findings. Przybylski, Rigby and Ryan (2010) applied an established psychological theory -self-determination theory (SDT) -to video game player motivations. SDT is primarily concerned with the potential of social contexts to provide experiences that satisfy universal needs in people. SDT OZCHI 2010 , November 22-26, 2010 has been successfully applied in research on sports, education and leisure domains. Przybylski and colleagues explored how video games fulfill or thwart psychological needs and thus promote or discourage sustained engagement and either positive or negative outcomes for players. Based on SDT and other relevant theories (e.g., presence), Przybylski and colleagues developed the Player Experience of Need Satisfaction (PENS) measure, which assesses the play experience in terms of competence, autonomy, relatedness, intuitive controls and presence/immersion. The initial validation of the PENS was performed in experimental contexts with participants who may or may not have been experienced video game players and in a non-experimental context with a sample of MMO players (Ryan, Rigby, & Przybylski, 2006) . Thus, the PENS is yet to be validated with a broader (non-MMO), experienced game player sample.
The current study forms part of a program of research designed to refine existing and/or develop new models of motivations for playing video games. The ultimate aim is to understand the psychological mechanisms underlying gameplay experiences so that insight can be gained regarding potential positive and negative impacts of videogame play. As part of this program of research the current paper reports results of some initial research designed to further validate the PENS with a broader sample and to explore how player motivations and experience of play differ across personality types and game genres.
METHOD

Participants
Two hundred and thirty-five participants (82% males) completed an online survey. Respondents' age ranged from 17 to 44 years, with an average age of 22 years. Participants were recruited on the basis of their interest in video games and most (71%) were university students enrolled in a video game studies unit.
Procedure
A snowball procedure was used to gather the sample of survey respondents. The survey was advertised via university courses, gaming forums, and personal contacts of the researchers. A total of 237 people completed the survey, but two cases with incomplete data were removed. Survey participants had a chance of winning a prize by completing the survey.
The survey asked respondents to report on their current video game behaviour, both in general and with respect to their "current favourite game". In the present study, because participants were involved via an online survey completed at a time of their choosing, there was no way to control for the time since they had last played video games. To deal with this issue, a guided recall process was used to prime respondents before they answered questions about their gaming experiences. This process involved asking respondents to recall in detail what was happening in their current favourite game when they were most recently playing. These recalled gaming events were recorded in the survey before the substantive measures.
Participants were asked to think of their "current favourite game" when responding to the PENS.
Measures
The PENS is a 21-item instrument assessed using a 7-point scale (from do not agree to strongly agree). The scale is designed with 5 subscales, which are presence/immersion, relatedness, intuitive controls, competence and autonomy. The full 21 items were subject to exploratory factor analysis via principal axis factoring, using oblique rotation. Initial analyses suggested the existence of 4 or 5 factors, but there were split loadings in both solutions, and the hypothesized scale structure did not clearly emerge. Items with no loading higher than .4, and items with loadings of higher than .3 on two or more factors, were dropped from the analysis. In total, two items were dropped (both of which were from the presence subscale), and a final 4-factor solution (which explained 62.4% of the variance) was chosen as best reflecting the underlying structure (in contrast to the original factor structure, competence and intuitive control items were found to load on a single factor). As academic use of the PENS does not extend to publishing individual scale items, the final factor structure cannot be presented. However, the individual scale reliabilities (Chronbach's Alpha) were as follows: Presence/Immersion = .91, Competence/Control = .80, Relatedness = .79, and Autonomy =.63. There were positive correlations between presence and relatedness (r = .40), and between presence and autonomy (r = .39).
The ten-item personality inventory (TIPI) is a short form personality inventory designed to measure the "big five" personality measures using two items each (Gosling, Rentrow, & Swann Jr., 2003) . The "big five" model of personality (extraversion, agreeableness, conscientiousness, openness to experience and emotional stability) was chosen over the MBTI on the basis that the former has been shown to perform more reliably (McCrae & Costa, 1989) . The scale consists of 10 items which are self-descriptive statements answered on a 7-point scale (from disagree strongly to agree strongly). Scores for the pair of items corresponding to each personality dimension were combined to form a single measure.
As well as reporting on their most recent gaming experience, survey respondents were also asked to describe their preferences for different genres of games. Initial exploratory factor analysis of these responses was conducted to assist in developing an empirically based categorisation of preferred gaming genres. It was intended that this categorization would be applied to the specific game participants reported on in the survey (their "current favourite game"). Initial analyses suggested the presence of between 5 and 8 dimensions of gaming genre. However, some categories (e.g. card games, party games) were under-represented in the "current favourite game" responses, so these game types were excluded from the analysis. A final four-category structure was chosen which best represented the majority of respondents in the survey sample. The final categories were Shooting games (first-person shooters and third-person shooters, n=78), Sport and Simulation games (sport, racing, simulation and fighting games, n=34), Action-Adventure games (action-adventure, action role-playing and platform games, n=48), and Strategy and Role-playing games (turn-based strategy, real-time strategy games, massivelymultiplayer online role-playing games and role-playing games, n=54). Twenty-one respondents were excluded because their current favourite game did not fall into one of these categories.
RESULTS
The analyses involved three measures: the genre category of the respondents' current favourite game (shooting, sport and simulation, action-adventure, strategy and roleplaying), their personality as assessed by the five subscales of the TIPI (extraversion, agreeableness, conscientiousness, openness to experience and emotional stability), and their game experience as assessed by the four modified subscales of the PENS (presence, competence/control, relatedness and autonomy).
Correlations
Initially, bivariate correlations between the personality and game experience measures were examined. For brevity, only significant correlations (p < .05) are reported. Agreeableness was positively correlated with competence/control (r = .14); people with high levels of agreeableness were more likely to report higher levels of competence and control when recalling their experience with their current favourite game. Emotional stability was negatively correlated with presence (r = -.14). People with higher levels of emotional stability were less likely to report higher levels of presence. Openness to experience was positively correlated with autonomy (r = .19); respondents with higher levels of openness to experience were more likely to report higher levels of autonomy.
ANOVAs
Although the above correlations indicate that there is some relationship between personality and gaming experience, it is not possible to tell from these analyses whether people with different personalities seek out games to give them different experiences, or whether they experience similar games differently. To address this question in more detail, a series of one-way ANOVAs were conducted between the genre category of the respondents' current favourite game and their scores on the TIPI subscales. Only one of these analyses was marginally significant (F(3,188)= 2.22, p < .10); scores on emotional stability were different across the four genre categories. These scores are shown in Figure 1 emotional stability was higher for people playing shooting games and action adventure games, and lower for people playing sport/simulation and strategy/roleplaying games.
A second series of ANOVAs were conducted to examine the relationship between genre of current favourite game and respondents' reported gaming experiences via the four subscales of the PENS. Two of these analyses were significant. Firstly, there was a significant relationship between game genre and reported levels of presence (F(3,195)=4.26, p<.01) . The experience of presence was lowest for sport/simulation and shooting games, moderate for action adventure games, and highest for strategy/roleplaying games (see Figure 2) . Secondly, there was a significant relationship between game genre and autonomy (F(3,195) =4.72, p<.01). The experience of autonomy was lowest for action adventure and shooting games, moderate for sport/simulation games, and highest for strategy/roleplaying games (see Figure 2) . 
DISCUSSION
The results provide further support for the validity of the PENS measure of game experience. The current study is one of the first attempts to use the PENS with a broad sample of experienced video game players. The factor structure identified in the development of the measure was largely supported with the exception of competence and intuitive controls, which loaded on a single factor in this sample. It seems conceptually reasonable that these items would form part of a single factor, as competence is likely to be partly a function of the provision of intuitive controls among experienced video game players. Further research with other samples of video game players is needed to confirm this factor structure.
The correlation between presence/immersion (as measured by the PENS) and emotional stability suggests that less emotionally stable people are more likely to experience presence and immersion when playing video games. This finding is particularly interesting when considered in tandem with recent research suggesting immersion may have a moderating influence on links between violent games and real world aggression. Specifically, players experiencing greater immersion in violent games may be more likely to display real world aggression (for a review see Przybylski et al., 2010) . The current findings (showing a link between emotional stability and presence/immersion), considered in light of this recent research, support the possibility that emotionally unstable individuals may be the most vulnerable to negative influences of violent video games. Further research is needed to confirm both the possible moderating role of immersion, the potential link between emotional stability and presence/immersion and the direction of any causal relationships.
The correlation between agreeableness and competence/ intuitive controls suggests that, unsurprisingly, more agreeable people are more likely to feel competent and capable when playing video games. This may simply reflect more positive ratings of oneself and the game from more agreeable people, but following SDT theory this suggests the possibility that more agreeable people are more likely to experience need satisfaction and thus, wellbeing, as a result of playing video games. The correlation between openness to experience and autonomy suggests that people who are more open to experience are more likely to feel like video games provide interesting choices and activities. This can be interpreted as suggesting that people with greater openness to experience are more likely to experience need satisfaction and well-being as a result of playing games (such as role-playing games) that promote choices and freedom. Research with a larger sample is needed to allow more direct statistical assessment of this possible relationship.
The results of the first one-way ANOVA showed that players whose current favourite game was a shooter tended to be higher on emotional stability. This finding may reflect a process whereby people with greater emotional stability are more likely to be able to play more violent games without becoming discomfited. The results of the second one-way ANOVA showed that players whose current favourite game was a shooter or a sports/simulation game experienced less presence/ immersion than players of games from other genres. These two findings taken together (greater emotional stability among people preferring shooters, less presence/immersion experienced by people preferring shooters and fighting games) may partially balance concerns around the moderating influence of immersion in games on real world aggression. While emotionally unstable people may be the most vulnerable to any negative influence of violent video games, the current research suggests that more violent video games tend to attract more emotionally stable people. Additionally, the degree of presence/immersion experienced by the players of more violent games may be less than that experienced by players of other games.
The results of the final one-way ANOVA showed that players whose current favourite game was a shooter or sports/simulation game experienced less autonomy than players whose current favourite game was from another genre. While this result may reflect the structure and style of these genres of games (shooters tend to offer less choice than role-playing games) it may be that increasing the amount of choice and autonomy offered in shooters, for example, could increase the degree of need satisfaction experienced by players, and thus, the appeal of such games.
CONCLUSION
The current research provides validation of the PENS measure with a broader sample of experienced game players, shows variation in types of need satisfaction across game genres and offers initial evidence of links between personality and game genre preferences. The findings have implications for the identification of subgroups of the population that might be vulnerable to the negative effects of violent games, increasing the breadth of appeal of specific games and genres, and possible links between gameplay and well-being. Future research will further explore these relationships using a more detailed measure of personality and with other samples of video game players.
